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Abstract 
Th g of 
-2011 academic 
years. The study used the quasi-experimental design. 40 grade 10 students in two classes were selected for the study. While one of 
the classes was randomly assigned as experimental group (13 boys, 7 girls), the other was determined as control group (11 boys, 9 
girls). In the study, Concept Achievement Test (CAT) including 16 multiple choice items and 4 open-ended questions was used to 
collect the data. The test was piloted with 50 students and its Reliability Coefficient was found 0,78. In during the treatment, the 
control group was taught by traditional approach and the experimental group was taught by using the activities developed based 
on 5E model of the constructivist approach. The collected data were compared by using the independent sample t test. A 
statistically significant difference in favor of experimental group was detected. It is essential that teachers should develop their 
skills for designing constructivist learning environment. With this aim, teachers should be given in-service training. 
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1. Introduction 
Most students have difficulty learning chemistry which contains abstract and invisible concepts, such as atom and 
molecule. This situation causes students at all levels to develop plenty of alternative conceptions concerning 
chemistry concepts (Bar et al., 1991; Demircio Griffiths et al., 1992). However, the research indicates 
that many students achieve the chemistry courses without the conceptual understandings of the concepts (Nakhleh & 
Krajcik, 1994). The gas concept is one of the most important concepts in undergraduate chemistry curriculum 
because it is essential to learn other chemistry concepts. Research on gases showed that students developed a large 
number of alternative conceptions (Benson et al., 1993; Birinci-Konur & Ayas, 2010;  2009; 
For example, some students think that gas has no weight and some believes that gas is 
lighter than the same material in its liquid or solid state (Stavy, 1988).    
Many events that learners encounter in their daily lives are related to Chemistry. For example, they frequently come 
across variety of gases, such as carbon dioxide and oxygen and gain experience and knowledge about them. 
Connecting associate new information they learn at the school with the gained experience and knowledge in the daily 
lives provides a basis for establishing meaningful and permanent learning (Zan-  2008). The constructivist 
view of learning and similar theories (e.g. context-based learning) is promising at this point because they are widely 
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adopted by educators, science teachers and curriculum designers. The constructive learning approach supported the 
claim that learner individually build new knowledge upon previous knowledge and has an active role in this process. 
On the other word, new knowledge is actively constructed by the learner, not passively transmitted from the 
environment or teacher (von Glasersfeld, 1995). One of practice applications of this theory in science classroom is 
5E model (Keser, 2003). The model consists of the steps (engage, explore, explain, elaborate and evaluation) which 
actively use their knowledge and skills (Ergin, 2006).  
The aim of this study is to determine the effect of the activities developed as compatible with 5E model based on 
the constructivist view of learning on grade 10 students  understanding of the general properties of gases. 
2. Method 
Quasi-experimental method is used in the present study that is conducted in a high  of 
Trabzon, in Turkey. A teacher with 15 years teaching experience in chemistry and his two 10 Grade classes including 
40 students participated in this study. The classes are randomly appointed as control and experiment groups. In the 
experiment group, there are 20 students (13 boys, 7 girls) and in the control group there are 20 students (11 boys, 9 
girls). Students in the experiment group were taught by using the activities based on 5E model while students in the 
control group were taught with the traditional approach (teacher-centred).  
2.1. Data Collection Tool  
In the study, Concept Achievement Test (CAT) contained 20 questions, 16 of which are multiple choice and 4 are 
open-ended questions and was used as pre- and post-test to determine 
concept. The items in the CAT were developed by the researchers. -ended questions were 
classified as correct and wrong. Both multiple-choice and open-ended questions were similarly scored. Students were 
given 5 points for each correct answer and 0 point for wrong answer. The total score for the test was 100 points. CAT 
was piloted with 50 students and Cronbach alpha reliability coefficient of the test was found as 0,78. In the study, 
concept achievement test is used as pre-test and post-test in relation with the general properties of gases 
2.2. The development of the material 
In the literature, there are many models of teaching on constructivist approach such as 3E, 4E, 5E and 7E. In the 
present study, it was used 5E model which was a more popular version of constructivism. The steps of the model 
have been explained by Bybee, et al (2006). The authors developed four 5E learning activities by taking into 
consideration  These were
the pressure weight on diffusion   the effect of temperature on pressure of a 
gas One of the developed activities, , was illustrated in Table 
1. Before performing each activity, the students in the experiment group were divided into 4 groups, each consisting 
5 students and all materials required for each activity were provided.   
 
Table 1. An example of developed activities based on 5E model 
Enter/Engage 
At the stage, teacher asks the following questions to the students in order to elicit their pre-existing 
conceptions.    
 
 
Students were asked to think and write the possible reasons for them. 
Explore 
At the stage, all students worked in groups of five. Experiment 
materials, 2 bottles of soda, a piece of ice, hot water, and 
bottle opener, were delivered to the groups and then they were 
given an experimental procedure explaining the steps. Each 
group did the activities, write down their observations, and 
discuss their results to reach a joint decision.  
 
 
Explain 
 
At the stage, the groups present their results to the whole class. After the presentations, the teacher starts 
a whole-class discussion by asking questions about the results of each group. Also, the teacher uses 
examples and questions from daily life to support the discussion. The discussion tries to produce a joint 
decision.  
Hot water ice
opener
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Elaborate 
When divers are suddenly surfacing after a dive, Decompression illness 
(DCI) Explain the reason of this event by taking into the consideration the dissolution of N2 gas in 
blood.   
With this question, students were expected to apply the knowledge they just learned to a new situation.  
Evaluate 
At this stage, the following question was used to clarify whether the students have learned.  
 
 
 
 
3. Results and Discussion 
Before the treatment, the data from the pre-tests was evaluated and compared with the independent-samples t-test. 
As seen in Table 2, there is no significant difference in terms of success between experiment group ( = 37,55; SD = 
8,51) and control group (  = 40,45; SD= 9,06) in the result of t-test (t(38) = 1,04; p > 0,05). As there is no significant 
difference between groups, post-test means are also compared with the use of t-test. 
 
              Table 2.  The results of the t-test on pre- and post-test scores of experimental and control group students 
Tests Group N Mean S.D df t p 
Pre-test 
Expriment 20 37,55 8,51 38 1,04 0,304 
Control 20 40,45 9,06    
Post-test 
Expriment 20 78,8 8,63 38 6,41 0,000 
Control 20 59,2 10,60    
 
After the treatment, the data from post-test are evaluated and compared by using the independent-samples t-test. 
As seen in Table 2, there is a statistically significant difference between experiment group (  = 78,8, SD = 8,63) and 
control group (  = 59,2, SD = 10,60) with respect to the achievement (t(38)=6,41 , p <0,001). 
of the general properties of gases. The results from the pre- and post-tests showed that the teaching based on the 
de
result is not surprising for us because the experiment group students attend to both group discussions and whole-class 
discussions, make experiments in groups and find the possibility to relate their results to the daily life.  
When the literature is checked, several studies about the effect of 5E model on the success of students can be 
found. The results of these studies show that teaching based on 5E model increases the conceptual understanding of 
-
The findings of the present study support the results of studies in the literature. 
4. Conclusion and Suggestion  
The results indicated that the five-step constructivist teaching strategy used in the present study is more successful in 
than the traditional teaching strategy. The activities and 
teaching strategy used here not only increased the success of the students in Chemistry but also enabled the students 
to make relationships between the daily events and the chemical concepts. This type of studies should also be 
conducted in other chemistry topics and presented to teachers for their use. Teachers should be aware of students' 
prior knowledge and misconceptions, because they are strong predictors of student achievement in science. Since the 
teachers are poor to develop such activities, they should be given in-service training to make up for these 
deficiencies. 
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